Abstract. The aim of the article is to present the results of bibliometric analyzes of scientific papers on the quality management of medical services published in 2001-2017 and indexed in the Scopus database. The analysis uses basic techniques of bibliometric analysis with the technical support of VOSviewer software. The publication proposes an original procedure for analyzing the literature on the subject. The results of the study allowed to determine the trends in the number of publications from 2010 to 2017. At the same time, an analysis of areas of science was presented, in which issues related to the management of the quality of medical services were analyzed, as well as citation of main authors and research centers. The whole analysis concerning the topic of quality management of medical services and bibliometric analysis of scientific works on the concepts and interrelations studied has identified the main six clusters that related to the management of quality of medical services ranging from broadly understood changes in healthcare organizations, internal quality management factors, development issues and education, regulation and standardization of the concept of quality improvement, and technological aspects of quality management in medical services. It seems, therefore, that the conducted studies can be considered as a specific guide for those interested in risk and uncertainty, despite the fact that they are not free of restrictions, for example, due to the narrowing of the time or criteria concerning the types of documents examined. In this context, the analyzes carried out give a wide range of opportunities to propose new research ideas on the above issues in contemporary organizations.
Introduction
It is difficult to disagree with the statement that in today's age quality (of services, production, or life in general) is a special challenge in every country and field. The current market conditions, increased competitiveness, rapidly changing needs and preferences of societies force healthcare Joanna Anna Jończyk, Anna Małgorzata Olszewska, Kamila Jończyk organizations to change the way they operate and seek new strategies to build a pro-quality market advantage. It is commonly believed that an adequate level of quality of health services leads to various types of positive economic effects and, consequently, to well-being and health of the whole society. Therefore, the issue of quality management of medical services has been a subject of interest for many researchers for a long time. From the point of view of the article, it is therefore essential to refer to the existing state of knowledge regarding this issue by analyzing scientific publications that provide a specific picture of the state of researchers' considerations. At the same time, it should be emphasized that the large amount of literature on quality management in medical services combined with its multithreading makes it almost impossible for a single researcher to independently review it. At the same time, it is emphasized that in the context of the methodological rigor of literature research, a systematic review of the literature on the subject is becoming more and more popular (Czakon, 2015) . Bearing the above in mind, the aim of this article is to present the results of a systematic analysis of the literature on the subject using bibliometric analysis of continuous scientific work on the quality management of health services in [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] [2017] . The results of the above analysis were obtained from the Scopus database and technical support was provided by VOSviewer software.
Research Methodology
In order to achieve the aim of the article, a systematic review of the scientific literature, in particular scientific articles containing references to the category of medical services management and indexed by the Scopus database, was carried out. The applied research procedure is presented in Figure 1 . First, the choice of the subject of research was made, i.e. a set of publications to be analyzed. This was done by pre-selecting the criteria for analysis, the time period and the document types. Then, bibliometric techniques were used to analyze the frequency of generated documents, and on this basis, time constraints were introduced and perceptual maps were analyzed in terms of the frequency and coexistence of conceptual categories. The following, fourth, stage was the analysis of the created publication clusters, and the last, fifth, an in-depth bibliometric analysis of the obtained documents and an analysis of the content of the most frequently cited scientific articles. At the start of the analysis, two databases were used: Web of Science and Scopus. However, due to the greater number of documents available in Scopus, further analyses cover only this database. In the first step of the analysis, documents related to the concept of managing the quality of medical services were selected. The time period was initially adopted as [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] [2017] , by limiting the type of documents to such forms as: article, conference paper, review, book, and book chapter published in English.
Despite the formulated restrictions, 8,170 documents were received. Therefore, in the next step, after the analysis of the time series, the time limit was again introduced, in which the criterion was the time in which the interest in the analyzed issue increased. Therefore, the period from 2011 to 2017 was adopted. The final set of criteria is presented in Figure 2 .
( TITLE-ABS-KEY ( "quality management" ) AND TITLE-ABS-KEY ( "health care" OR healthcare ) AND TITLE-ABS-KEY ( service ) ) AND PUBYEAR > 2010 AND PUBYEAR < 2018 AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) OR LIMIT-TO ( DOCTYPE , "re" ) OR LIMIT-TO ( DOCTYPE , "cp" ) OR LIMIT-TO ( DOCTYPE , "ch" ) OR LIMIT-TO ( DOCTYPE , "bk" ) ) As a result of applying the criteria presented in Figure 2 , 5,480 publications were obtained, the summaries of which were the input data for the preparation of perception maps. These maps were used to select clusters, which made it is possible to conduct further in-depth bibliometric analysis. VOSviewer was used during map construction. The software gives the opportunity to indicate the relationships existing between multi-element data sets, by creating various forms of maps, highlighting different aspects of data presentation (Glińska & Siemieniako, 2018; Gudanowska, 2015; Olszewska, 2017a Olszewska, , 2017b . In this article, the chosen form of visualization was network visualization.
Trend Analysis in Scientific Publications on the Quality of Medical Services
In accordance with the procedure described above, a fairly extensive result set was obtained at the first stage, depicted in the form of a graph shown in Figure 3 . An analysis of the chart (Figure 3 ) indicates two stages of development of publishing interest as far as the topic of quality management of medical services is concerned. In the first stage, covering the years 2001-2010, there were not many clear changes in the number of publications from the studied thematic area. A larger increase, compared to the previous year, only occurred in 2006, at 48%. Most probably, this was related to the introduction of the ISO standard in 2005. However, this effect was not lasting and three years later the number of publications in the field of quality management decreased again, to reach 293 in 2010. This result was close to level from the beginning of the 21st century, which gives the average annual increase in the number of publications during this period at 1.3%. However, since 2010 there was a clear, sharp increase in the interest in the analyzed topic. Initially, it was an increase of 28%, which gradually accelerated to reach the level of a 50% growth in 2014. Late in the year, a sudden slowdown of changes was observed, followed by a slight decrease in 2017. However, it should be noted that in the second stage of analysis of changes in the number of publications (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) , their number more than tripled, which gave an average annual increase of 13.8%. For this reason, further analysis focuses only on publications issued after 2010.
The analysis of areas of science was conducted for the data obtained in the period 2010-2017, in which issues concerning the management of the quality of medical services were discussed. The results, in the graphical form, are presented in Figure 4 . The main areas where connections with the management of the quality of medical services were the most frequent in the analysed period were: Medicine, Nursing, Social Sciences, Biochemistry, Genetics and Molecular Biology, and Health Professions. Figure 4 shows how the number of publications related to the quality management of medical services in these areas was shaped, with the size of the area's name reflecting the frequency of its indication.
The analysis of the main researchers dealing with issues related to the quality management of medical services also brought interesting results (Table 1) . Among the 16 distinguished authors, the most frequently indicated were: L.R. Hirschhorn (22 publications), R. Bailie (16) and G. Robert (16). In turn, among the countries where researchers deal with the management of the quality of medical services, the United States holds the undisputed leading position (2734 publications), followed by ( Figure 5 ): Great Britain (850), Canada (377) and Australia (361).
At the same time, the number of publications concerning the quality management of medical services published by scientific units/universities was surveyed (Table 2) . The unquestionable leaders, similarly to the country criterion, are schools from the USA: Harvard Medical School, University of Washington, and University of Toronto (Canada). The next step in the research process was to perform a citation analysis (Table 3) . It is worth emphasizing that the importance of the analysis of citations results from its focus on the importance of a single publication for the discipline. At the same time, such an analysis allows us to assess the range of impact of the results (Czakon, 2015) . Five articles were selected from the Scopus database, which are particularly often cited by researchers who deal with the issue of managing the quality of medical services. The first place among the most-cited items (1136 citations in the Scopus database) is held by an article titled: The behaviour change wheel: A new method for characterising and designing behaviour change interventions by S. Michie, M. M. van Stralen, R. West (Michie et al., 2011) . Second was the publication entitled Setting value-based payment goals -HHS efforts to improve U.S. health care by S. M. Burwell (454 citations) (Burwell, 2015 (Neumar et al., 2015) .
Analysis and Assessment of Perception Maps
On the basis of the data obtained from Scopus related to publications on the quality of medical services, perception maps were developed using VOSviewer software. When preparing maps, concepts that were selected in the key criterion and those that do not form the basis of the analysis were excluded as they relate to, for example, the region (such as Europe, USA, India) or typical research activities (e.g. survey, questionnaire). The obtained results are presented in the form of a map in Figure 6 . The analysis of Figure 6 indicates the existence of six clusters of terms related to the management of the quality of medical services. Details of the obtained clusters are presented in Table 4 . Thus, the first cluster included issues related to relationships in the management of the quality of medical services with the broadly understood changes in healthcare organizations. The second cluster is related to internal quality management factors in healthcare organizations. The third cluster is the issue of development and education, while the fourth describes the formal issues related to quality management in the area of regulation and standardization. The fifth cluster refers to the subject of management con-cepts related to quality improvement in organizations (i.e. concepts such as lean, process improvement, six sigma), while the last cluster includes technological aspects of quality management in medical service.
In-Depth Bibliometric Analysis of Basic Trends and Categories Related to the Quality of Medical Services
In order to conduct an in-depth bibliometric analysis of issues related to the quality of medical services, one of the clusters was chosen, i.e. cluster no. 5, which included issues such as Lean, Process improvement or Six sigma. The technique of basic content analysis was applied here, using the findings contained in six publications concerning the examined categories, whose number of citations was greater than 50. Figure 7 presents the selection criteria for cluster 5 from the Scopus database (limitation to Lean and Six sigma).
( TITLE-ABS-KEY ( "quality management" ) AND TITLE-ABS-KEY ( "health care" OR healthcare ) AND TITLE-ABS-KEY ( service ) AND TITLE-ABS-KEY ( lean OR "six sigma" OR "process improvement" ) ) AND TITLE-ABS-KEY ( service ) ) AND PUBYEAR > 2010 AND PUBYEAR < 2018 AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) OR LIMIT-TO ( DOCTYPE , "re" ) OR LIMIT-TO ( DOCTYPE , "cp" ) OR LIMIT-TO ( DOCTYPE , "ch" ) OR LIMIT-TO ( DOCTYPE , "bk" ) ) A description of selected publications containing the author, title, year of citation, description of the study, and its results is presented in Table 5 .
In the context of the data presented above, it is worth pointing out that the broadly understood content analysis, understood as systematic software perception of messages, is an indispensable element of most research. Regardless of the studied problem or even the chosen method, the researcher always has to face a ready material that requires analysis. The procedure in question uses content analysis based on the findings made after perusing 6 abstracts of the most cited articles listed in Table 5 . The main purpose of the publication, its context, the data quality, and the possibility of generalizing the results were considered.
The main purpose of the publication, the applied methodology and the results of the research were considered. The purpose of the article entitled Lean in healthcare: A comprehensive review (D'Andreamatteo et al., 2015) was to conduct a comprehensive review of the main issues concerning the implementation of Lean in healthcare. Therefore, scientific papers published before September 2013 were identified. After analyzing 243 articles on Lean, a thesis was put forward that this method is promising for hospitals as far as increasing their productivity is concerned. The authors emphasize USA's role as the leading country in terms of the application of this method. At the same time, they also indicate the published work focused mainly on barriers, challenges and success factors of Lean, while pointing to the lack of an appropriate framework and critical assessment of this method in the context of the entire hospital management system. At the same time, researchers urge the environment to further explore this method, primarily due to the huge amount of investment required and the involvement of the entire organization in its implementation. The second of the researched publications entitled Quality initiatives: Lean approach to improving performance and efficiency in a radiology de-of changes in the organizational culture of most American hospitals towards creating a culture of security and responsibility for adhering to safe practices.
The last of the articles, entitled How does lean work in emergency care? Astrid Lindgren Children's hospital, Stockholm, Sweden (Mazzocato et al., 2012) deals with the use of lean thinking in Swedish healthcare. The article presents a detailed case study analyzing an intervention inspired by the lean technique in the Swedish emergency department for pediatric patients. The authors, based on the theoretical propositions of Spear and Bowen, showed how Lean changes translated into better management of the pediatric care process. The benefits included improved waiting time (19-24%), positive changes among staff regarding work scheduling, communication, coordination, specialist knowledge, workspace layout and problem solving.
Summing up the aspect of content analysis by means of the presented findings, it clearly helps to clarify both the scope and the desirable directions of further investigations in the studied areas (i.e. Lean Management). The results presented above undoubtedly serves as a proof of the positive impact of its use as a complement to bibliometric analysis. In the proposed sample of content analysis, the authors focused both on what and how the LM was described in the empirical material, placing a particular emphasis on capturing the diversity of the described problem. It can be assumed that these operations provide a more comprehensive insight into the studied issues by highlighting the possibility of increasing the intersubjectivity of the analyzes carried out.
Conclusions
Summarizing the above considerations, it should be stated, first of all, that issues concerning the quality management of medical services remain very popular among researchers, which is confirmed by the significant increase in publications in the years 2001-2017. At the same time, with such a significant global output, it is difficult to imagine the study of literature on the subject without the use of appropriate techniques dedicated to analyzing the collected data contained in the available bibliographic databases, especially that these databases are becoming more and more extensive sources of information. This fact, on the one hand, is a great challenge for scholars, while on the other, it can pose serious difficulties in working for a single person seeking the truth about the examined reality. At the same time, it
